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1. Introduction

For TDD HSDPA [1], TPC bits are currently allowed on the HS-SICH (both 1.28 Mcps and 3.84 Mcps) and HS-SCCH (1.28 Mcps only). This document defines the use of these bits to power control the HS-SCCH and HS-SICH respectively.

2. Power Control of the HS-SCCH

For both 1.28 Mcps and 3.84 Mcps TDD, the initial transmit power of the HS-SCCH shall be specified by higher layers. It is proposed that this be a UE specific offset from the transmit power currently being used for DPCHs of the associated downlink CCTrCH.

Following the initial transmission, the NodeB may optionally power control the HS-SCCH. This may be done using TPC commands sent by the UE in the HS-SICH, or by using additional information available to the NodeB, such as missing HS-SICHs or the transmit power of the associated downlink DPCH. This procedure need not be standardised. However, it is proposed that TPC bits be mandatory in the HS-SICH, and the method of generating these does need to be standardised. Normally the method of generating the TPC commands is unspecified, so long as a specified BLER target is met. In this case, however, this is not sufficient because :

1. The UE does not know how the NodeB is responding to its TPC commands (it may be ignoring them).

2. The HS-SCCH BLER cannot be accurately measured by the UE because it cannot reliably distinguish between an HS-SCCH transmission intended for it which was received in error, and an HS-SICH transmission intended for another UE (whether received with errors or not).

Hence it is necessary to specify a modified procedure as follows for generating TPC commands :

1. The UE shall be signalled a BLER target for the HS-SCCH by higher layers. The initial SIR target value shall be set autonomously by the UE.

2. The UE shall not adapt its SIR target until it has detected an HS-SCCH transmission intended for it. Errors in HS-SCCH transmissions received before this first detected transmission shall not count towards the BLER target.

3. Once the UE has detected this first HS-SCCH transmission, it may start to adapt its SIR target in order to meet the specified BLER target. For the purposes of BLER estimation, the UE shall assume that an HS-SCCH message is scheduled for it in every TTI following the first detected HS-SCCH transmission (whether this is true or not).

4. If, following the detection of the first HS-SCCH transmission intended for the UE, a period of 8 TTIs elapses during which the UE does not detect any HS-SCCH transmissions intended for it, the UE shall reset its SIR target to the initial value and shall not start adapting it again until it has detected a subsequent HS-SCCH transmission intended for it. Errors in HS-SCCH transmissions received during this period (i.e. after the last detected HS-SCCH transmission intended for the UE but before the subsequent detected HS-SCCH transmission intended for the UE) shall not count towards the BLER target.

Clearly this strategy will only allow the NodeB to effectively power control the HS-SCCH to a BLER target in the case where it does schedule an HS-SCCH transmission to the UE continuously after the first transmission, or in the case where the ratio of TTIs that contain an allocation to those that do not is known in advance (the NodeB can compensate for the UE’s overestimate of the HS-SCCH BLER by specifying a higher threshold value). If neither of these cases hold, then the NodeB should ignore the TPC commands from the UE and use an alternative method for power controlling the HS-SCCH.

3. Power Control of the HS-SICH

For 1.28 Mcps TDD, it is proposed that TPC commands are mandatory in the HS-SCCH for controlling the HS-SICH. On receipt of a TPC command in the HS-SCCH, the UE shall adjust the HS-SICH transmit power according to the power control step size specified by higher layers. However, for the first HS-SICH transmission following the first detected HS-SCCH transmission, or the first HS-SICH transmission following a gap of one or more detected HS-SCCH transmissions to the UE, the UE shall use open loop power control to set the HS-SICH transmit power for that transmission. In this case, the transmit power of the HS-SICH, PHS-SICH, shall be calculated using the following equation :

PHS-SICH = LP-CCPCH + PRXHS-SICH,des
where LP-CCPCH is the measured pathloss from the NodeB (based on the P-CCPCH received power level) and PRXHS-SICH,des is the desired receive power level on the HS-SICH when an ACK is being transmitted, which shall be signalled to the UE by higher layers.

Since the QOS requirements for ACK ( NAK transition and NAK ( ACK transition are different, it is proposed that a positive power offset be defined for HS-SICHs carrying NAKs. Note that the whole HS-SICH transmission shall be subject to this power offset, and the effect on the QOS on the CQI information must be taken into when specifying this offset. The offset shall be signalled to the UE by higher layers.

4. Conclusions

Closed loop power control schemes for the HS-SICH (1.28 Mcps TDD) and HS-SCCH (both 1.28 Mcps and 3.84 Mcps TDD) have been described. These are based on TPC bits carried in the HS-SCCH and HS-SICH respectively. It is proposed that TPC bits be mandatory in both the HS-SCCH and HS-SICH. A method of setting the TPC bits on the HS-SICH has been described, as has a method of setting the initial transmit power for the HS-SICH and HS-SCCH or following a gap in HS-SCCH transmission.
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6. Text Proposal for TR 25.858

- - - - - - Start of Text Proposal Part 1, TR 25.858 V1.0.4 Section 8.1.3.1 - - - - - - -

· TPC for 1.28 Mcps
2 TPC bits are used to control the power of the associated HS-SICH.

- - - - - - End of Text Proposal Part 1, TR 25.858 V1.0.4 Section 8.1.3.1 - - - - - - -

- - - - - - Start of Text Proposal Part 2, TR 25.858 V1.0.4 Section 8.1.3.4.1 - - - - - - -

8.1.3.4.1 1.28 Mcps

The information fields of the HS-SCCH are multiplexed together to form a single 42 bit field, which is then encoded using the R99 ⅓-rate convolutional coder, which yields an encoded block size of 150 bits. The encoded block is mapped to Slot Format 5, which has a payload of 84 bits plus TPC and SS bits for the HS-SICH.
- - - - - - End of Text Proposal Part 2, TR 25.858 V1.0.4 Section 8.1.3.4.1 - - - - - - -

- - - - - - Start of Text Proposal Part 3, TR 25.858 V1.0.4 Section 8.1.3.5 - - - - - - -

8.1.3.5 HS-SCCH Power Control
For both 1.28 Mcps and 3.84 Mcps TDD, the initial transmit power of the HS-SCCH shall be specified by higher layers. This shall be a UE specific offset from the transmit power currently being used for DPCHs of the associated downlink CCTrCH.

Following the initial transmission, the NodeB may optionally power control the HS-SCCH. This may be done using TPC commands sent by the UE in the HS-SICH, or by using additional information available to the NodeB, such as missing HS-SICHs or the transmit power of the associated downlink DPCH. This procedure need not be standardised. However, it is mandatory that the HS-SICH carry TPC bits, and the method of generating these bits in the UE does need to be standardised. The following procedure shall be used :

1. The UE shall be signalled a BLER target for the HS-SCCH by higher layers. The initial SIR target value shall be set autonomously by the UE.

2. The UE shall not adapt its SIR target until it has detected an HS-SCCH transmission intended for it. Errors in HS-SCCH transmissions received before this first detected transmission shall not count towards the BLER target.

3. Once the UE has detected this first HS-SCCH transmission, it may start to adapt its SIR target in order to meet the specified BLER target. For the purposes of BLER estimation, the UE shall assume that an HS-SCCH message is scheduled for it in every TTI following the first detected HS-SCCH transmission (whether this is true or not).

4. If, following the detection of the first HS-SCCH transmission intended for the UE, a period of 8 TTIs elapses during which the UE does not detect any HS-SCCH transmissions intended for it, the UE shall reset its SIR target to the initial value and shall not start adapting it again until it has detected a subsequent HS-SCCH transmission intended for it. Errors in HS-SCCH transmissions received during this period (i.e. after the last detected HS-SCCH transmission intended for the UE but before the subsequent detected HS-SCCH transmission intended for the UE) shall not count towards the BLER target.

In scenarios where the NodeB does schedule HS-SCCH transmissions to the UE continuously between the first detected and last detected transmissions, the target BLER should be met if the NodeB follows the TPC commands received from the UE. If this is not the case, then the BLER target may not be met, and alternative methods of power controlling the HS-SCCH should be considered.
- - - - - - End of Text Proposal Part 3, TR 25.858 V1.0.4 Section 8.1.3.5 - - - - - - -

- - - - - - Start of Text Proposal Part 4, TR 25.858 V1.0.4 Section 8.2.3.1 - - - - - - -

· TPC
The HS-SICH carries 2 TPC bits which are set by the UE based on the received HS-SCCH SIR. An outer loop algorithm for setting the target SIR is described in Section 8.1.3.5.

- - - - - - End of Text Proposal Part 4, TR 25.858 V1.0.4 Section 8.2.3.1 - - - - - - -

- - - - - - Start of Text Proposal Part 5, TR 25.858 V1.0.4 Section 8.2.3.4.1 - - - - - - -

8.2.3.4.1 1.28 Mcps

The HS-SICH shall be mapped to Slot Format 5. The ACK/NAK field of the HS-SICH shall be repetition coded to 36 bits. The 6 bits of the Transport Block Set Size field of the quality indicator shall be coded to 32 bits using a (32, 6) 1st order Reed-Muller code. The 1 bit of the Modulation Format bit shall be repetition coded to 16 bits. The encoded fields are then multiplexed together and inserted into the slot payload. The mapping scheme is shown in the figure below.
- - - - - - End of Text Proposal Part 5, TR 25.858 V1.0.4 Section 8.2.3.4.1 - - - - - - -

- - - - - - Start of Text Proposal Part 6, TR 25.858 V1.0.4 Section 8.2.3.6 - - - - - - -

8.2.3.6 HS-SICH Power Control
The transmit power of the HS-SICH shall be set by the UE according to the procedures described below. In the case that a NAK is being transmitted on the HS-SICH, the UE shall apply a power offset to the transmit power of the entire HS-SICH. This power offset shall be signalled by higher layers.

8.2.3.6.1 1.28 Mcps

TPC commands are mandatory in the HS-SCCH for controlling the HS-SICH. On receipt of a TPC command in the HS-SCCH, the UE shall adjust the HS-SICH transmit power according to the power control step size specified by higher layers. However, for the first HS-SICH transmission following the first detected HS-SCCH transmission, or the first HS-SICH transmission following a gap of one or more detected HS-SCCH transmissions to the UE, the UE shall use open loop power control to set the HS-SICH transmit power for that transmission. In this case, the transmit power of the HS-SICH, PHS-SICH, shall be calculated using the following equation :

PHS-SICH = LP-CCPCH + PRXHS-SICH,des
where LP-CCPCH is the measured pathloss from the NodeB (based on the P-CCPCH received power level) and PRXHS-SICH,des is the desired receive power level on the HS-SICH when an ACK is being transmitted, which shall be signalled to the UE by higher layers.
8.2.3.6.2 3.84 Mcps

[TBA]
- - - - - - End of Text Proposal Part 6, TR 25.858 V1.0.4 Section 8.2.3.6 - - - - - - -

